Isoflurane and sevoflurane affects Wnt/β-catenin signaling pathways in hippocampal formation of neonatal rats.
General anesthesia impairs spatial learning and memory in neonatal rats. The aim of this study was to investigate whether the Wnt pathway was involved in neonatal isoflurane and sevoflurane exposure-induced neurocognitive impairment. Sprague-Dawley rats were randomly assigned to administration isoflurane or sevoflurane for 6 hours at postnatal 7 days. Wnt inhibitor XAV 939 was administrated 30 min before anesthesia. Morris water maze was used to test the learning and memory at 5-week and 10-week. Hematoxylin and Eosin (H&E) stain was performed to evaluation the neuronal death in the hippocampus. Quantitative Real-time PCR (q-PCR) and Western blot assays were used to measure mRNA and proteins expression levels of the Wnt3a, GSK 3β and β-catenin, respectively. The results showed that isoflurane or sevoflurane could significantly increase neonatal death and cell lost in the developing brain and the Wnt inhibitor could improve the cell degeneration. It demonstrated that isoflurane or sevoflurane could impair the P7 rats learning and memory capability, while these effects were reduced over time. When rats treated Wnt inhibitor at 30 min before anesthesia, the impairment of brain could relieve. q-PCR and Western blot demonstrated that isoflurane or sevoflurane affects expression levels of Wnt3a, GSK 3β and β-catenin. These results suggested that impairment of learning and memory in P7 rats may be related to the Wnt signaling pathway. The results suggested general anesthesia treatment led to increased brain cell degeneration and impaired learning and memory in P7 rats via Wnt signaling pathway.